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Abstract

In this study, in order to perform more efficiently reliability design and integrity assessment of

structural members,

the relational database management program on the engineering plastics was

constructed. This program contained 476 grades for 14 kinds of the engineering plastics and was
developed using MS-access and MS-visualbasic. This program consists of 3 modules; search condition,
probabilistic characteristics of material property, evaluation of P-S-N curve. We perform fatigue test for
probabilistic durability analysis and this results input the database program to estimate P-S-N.
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Table 1 Units and test standard of plastic properties

& X @ 9 | ASTM ¥ =
=94 -
= I - D792 -
544 |g/l0min| D1238 |2307C/3.8kg
g A HDT 1 °F D648  |4.6kgs/cn-unannealed
5 74| HDT 2 °F D648  |18.6Kgy/cri-unannealed
HDT 3 °F D648 |18.6kgs/cmi-annealed
A F= psi D638  |5mm/min
A A& % D638  [5mm/min
EE =5 A psi D790 -
E A |=3 B9E| psi D790 -
54 A= HR D785 -
1ZOD } .
=A% ft-lbe/in D256 |notch, 23°C

Table 2 Number of data in database

N . Number
Company | Crystallization| Product name Resin of grade
CYCOLAC ABS/PC 26
Crystalline PC 161
LEXAN
PPC 4
ASA/PC 2
GELOY ASA 7
Amorphous
ASA/PVC 4
NORYL PPE/PS 89
GE-Plastic
PBT 82
VALOX
PBT/PET 2
Blend PBT/PC | 25
(Crystalline + XENOY
Amorphous) PC/PET 9
PPE/PA 19
NORYL GTX
PPE/PS/PA 1
e Al 431
KEPITAL || Amorphous KEPITAL POM 45
A 476
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Fig. 1 The diagram of database Relationship

Material properties
Fatigue limit

I Data siay
Hﬁ* Search result

Company & Resign
Database

/
Weibull distribution |

Thermal, Physical
Mechanical property

II Probability Data
Estimation of reliability
I I P-5-MN Fatigue strength
Fatigue limit
Test condition
1

v |

Select material for design ‘

Fig.2 Procedure of the application program for
reliability analysis with database system
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Fig. 5 Results of probabilistic analysis with the
2-parameter Weibull distribution in the
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Grade = AR
-3 Resin = ABS
; Material = CYCOLAC

Fig. 6 Fatigue test condition
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